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D scripil n 

Thia Invention ralataBto certain dihydropyrfcilnes which are pro-drugs of th calcium antagonist amiodlplne, 
which Is chemically known as 2-<2-aniinoethaxynriethyl>-4-<2<hloropherYyO-3-ethQxy^^ 
borYyl-6-mothymt4-dIhydropyridine (see EP-6-0089167), and to Intennedlates useful in the pfeparation of 
these pfo-drugSb 

Caldum antagonists reduce the movement of calcium Into the ceD and are thua able to delay or prevent 
the caidlao contracture wtilch is believed to be caused by an accumulation of Irttraoeilular calchm under 
tschaemic conditions. Excessive calcium Influx during Ischaemia can have a numlm of additiorud adverse 
effiscts which would further compromise the Ischaemlc nvocardhm These include less efficient use of oxygen 
for ATP production, activation of mitochondrial fat^ add oxidatkm and. possibly, promotion of cell necrosis. 
Thus caldum antagonists are useful In the treatment or prevention of a varfely of cardiao oond^ora, such as 
angina pectoris, cardiac arrythmlas. heart attacks and cardiac hypertrophy. Calcium antagonteta also have 
vasodilator activRy since they can Inhibit caldum Influx in cells of vascular tissue and are thus also useful as 
antlhypertsnslve agents and for the treatment of coronary vasospasm. 

-Our European Patent AppIIcattons EP^089167. EP-A0119050. EP-Ar0060674 and EP-Ar00132375 
and the refierence J. Med. Chem.. ^ 1696-17Q2 (1 986) disclose certain 4«aryl-1.4-dll^ropyrfdine derivatives 
having dadum antagonist activity. In addition Progr. Pharmacol, 5(1). 25-62 (1 962) discusses atiucture-acthd^ 
relationships of specific caldum antagonists." 

Thus the invention provides 1.4-dihydropyridine derivatives of the fbnnula (Q : 



(I) 




CH^OCHjCHjNHCOCHjCHjCHCOR*^ 



and thelrphannaceutically acceptable sdts. wherein Is— OR^or— NHzIn which R^ls H, CrC^alkyl. phenyl 
or t>enzy(. the pheriyl and t>en^ groups being optionally Mibstttutsd on the aromatio ring 1^ one or two sut>- 
stftuents each bidependently aelected firom CrC4 alkyl, C1-C4 alkoxy and hala 

'Hdo" means F. CI. Br or I. CrG« alkyl and QrC4 atlaaxy groups can be straight or branched chala The 
phenyl and tienzyl croups are preferably unsubstltuted. W is preferably hydroxy. 

The compounds of the formula 0) are useful for the treatment of various canflovascuiar disordera. for 
example, hypertsnslon and angina The compounds of the fbmuila p) also disploy natriuretic activity and can 
improve renal fUnctfon. 

The oompourxte of fbrmula (I) are metabolised to amlodlplne and thersfore display calcium antagonist 
activHy in vivo after oral or parental administration. For example, fdiowing intravenoue administratton to dogs, 
these compounds lower coronary and systemic vascular resistance and are thus useful for the treatment of 
angina and hypertensbn. In addltbn. at least when the con^unds of the fbnnula (i) are administered parerv 
teraliy, a pronounced natrimtto effect is also observed, whidi is bdieved to be due to preferenUal converekm 
of these pro^ge to amlodlplne in the kidney. These compounds are therefore usefid (at least when gh^en 
parenteraliy) in the treatment of patients with renal impairment, acuta renal fialiure and In pre-operatlve care 
l^rtoeurgeiy. 

For human use. the compounds of the formula (I) can be adrntnistersd alone, but wID generaQy be admlnla- 
fersd In admbdure writh a phanmaoeutical canier selected with regard to tfie intended route of admlnlslratton 
and standard pharmaceutteal practo. For example, they may be administered oraOy or sublingually In the form 
of tablets containing such exdplenta as starch or lactose, or in capsules or ovules either alone or in admbcture 
with exdplents, or in the fbrm of elbdre or suspensksns containing flavouring or odouring agents. They may be 
irtfectad parenteraliy, for example, InfaBvenoudy, Intramuscularfy or subcutaneoudy, or adminstered via a 
transdermal devtee. 

For admlnlstratkvi to man In the ourathre or prophylactic trsatment of canflao condltkms and hypertensbn, 
oral dosages of the compounds wQI generally be in th range of from 2-200 n>g daly for an average adult patient 



2 



EP 0 290 211 B1 



(70 kg). Thua for a ^loal adult patient. Individual tablets or capsules may contain from 1 to 100 mg of active 
compound. In a euftable phammoeuticany acceptable vehicle or canier. Doaagee for parenteral admlrdstratlon 
would typically be wKhIn the range 1 to 10 mg per single dose as required. 

In practice the physician win determine the actual dosage vMdh wQI be most suitable for an Individual 
5 patient and It will vary wRh the age, weight and response of the particular patient The above dosages are exem- 
plary of the average case but there can. of course, be Individual Instances where h^her or lower dosage rar^es 
are merited, and euch are within the acope of this Invention. 

For parenteral administration, the compounds are best used In the fonn of a sterfle aqueous solution which 
may contain other substances, for example, enough salts or glucose to make the solution Isotonio with blood. 
10 The Invention thus Includes pharmaceutical oomposlfions comprising a compound of the formula (Q. or a 
phannaceuticany acceptable salt thereof, and a pharmaceutically acceptable diluent or canier. 

The Invention farther provMes a compound of the fbmrmla (I), or a phanmaceutically acceptable salt thereof, 
for use as a medicament 

- IhB invention yet fiirfher provides ttis use of a compound of ttie tbnnual (1). or of a phanmacautically accept- 
IB able salt thereof, for the manufacture of a nwdlcament for tfie treatment of angina, hypertension, renal Impair- 
ment or acute renal failure. 

Also Included wHhln the scope of the Invention are the synttietic Intenmedlates of the formula : 



20 



so 




(A) 



COOCjIIj 



NHR 
I 



CH^OCHjCHjNHCOCHjCHjCHCOR^ 



where R Is an amlno-protocting group, preforebly benzykxxycarbonyi or t-butoxycarbonyl. and R^ Is as defined 
for formula (I). 

The compounds of the fonnula (Q are an preparable by the removal of ttie amlno-protecting group from ttte 
ccmsponding r4-protected compounds of ttie fonrmda As etated above, ttie prefaced protecting groups are 
benzylODvearbonyl and Mxitoxycarbonyl. These can be removed by conventional methods. For example, the 
ben^osycarbonyl group Is typically removed by tiie hydrogendysls of ttie N-protected 1 Adihydropyildlne in 
a suitable advent, e.g. 10% aqueoue etiiand, under an atmosphere of hydrogen at say, 15*30 p.sX (103.4- 
206.6 l^a) at about room temperature and In the presence of a 5% palladhim on carbon cateiyst The I- 
butoxycaitKNiyl group Is typically removed by treatment with an ackJ, 041. by treatment of the r4-protected 
1.4-dlhydropyrfdkie at about room temperature in a suKable organic sohmnt e.g. dlcMoromettianep wtth 
gaseous hydrogen chlorMe. 

The N-protocted starting materfals can be prepared by conventional techniques which are mustratad 
schematically ae follows : 



BO 



85* 
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Anlodlpine + HOOCCH^CH^CHCOOR* 



(a) 



COOC2H5 



CH^OCH^CH^NHCOCHjCHj-CBCXWR^ 



(b) 



Alkaline ester 
hydrolysis « if 
desired. 



NH.R"* 
I 

v^i'-CHCOOH 



(c) R*oa 



(d) Anmonia 



HH.R 



HH.R 
I 



Inthe alwve, IV Is an amlnc>iiroteclIrH? gio^ 
groupa are optioneat/ substituted as defined for IV. 

The coupling reactions of steps (e) and (c) are Steady oanrfed out by fiDrmkig an '^utlvated' derivativa of 
the add In situ as will be known to those skDIed In the ert. by reacting the add %^th l-tydioxybenzot- 

rlazde, 4-dimethylamlnopyrklIne or N4iydf03^uccln^^ In the presence of N.N'-dlcydohaxylcaft)odiimlda or 
1-(a-dimettqrlamlnopropyl)-3-ethyfcarbodlimIde at about room temperature In a aultable organic solvent such 
as dichloromethane. The Victlvated" dsdvatlve Is then reacted with smlodlpbie In eetp (a) or the alcohol kt step 
(c). Since 1-(3-dlmethylamlnopropyl>-3^ylcarbodHmide Is most readily available as the hydrochloride salt» it 
is typicaqy used In the process in saltfomi but in the presence of a base such as triethyiamlne. 

Similar^, the amides are typlcany fiomied In step (d) reading the sdd with, e.g^ carbonyldSmidazole 
eo as to fom an ^activated* dertvathfe of the edd (Le. en e^ bnidazde), foOowed by reaction of the "acttvated" 
derivative ammonia. These reedlons are usually carried out at between 0* and room tamperafure in en 
appropriate organic advent; e^ tetrshydrofuran, and the emmonie Is typically used In gaseoue fbim. 

The allcBllne hydrolysis of step (b) b praferabfy carried out ty reacting the ester In an organio advent such 
as dioxan ¥dth aqueous sodium hydroiddo at about room tempordure. 

The N-protected amfaio-acid starting matsrids are either oommsrdally available (espeddiy In the S^orm) 
or are preparable by conventlond techniques such as those iUustrated In the following experimental asctton. 

The pharmaceutically acceptaUa add addition sdts of the compounds of the fcwmula (I) are those fbrnied 
firom adda which form non-toxic add addition salts, for example the hydrochloride, hydrobromide, eulphate or 
bisulphate, phosphate or add phosphate, ecetata, dtrate, fumarate, gluocmate, lactate, mdeate, succinate, tar- 
trate, methanesulphonate, benzenesulphonats and p-tduenesdphonata adta. 

The compounds of the fonnula 0) In which Rt Is hydroxy dso fbnn metd sdts. The dkali metal sdts. and 
especially the aodhm and potasdum salts, are preferrad. 

All the edta can be prepared oonventiohafly. 

When Ri is t^ydraxy, the compounds of the fbrmula (I) may exist In zwtterionlc form and audi fmns are 
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also within tha scope of thb Invention. 

The compounds of the fomnifa (0 have two chlral centres and the Invention Indudea both the resotved and 
unresolved fonns. Fdr aynthefic oonvenlenoe, R la preferred to use amlodlptne In Its R/8 form and the ^Hm)tso- 
ted ambto-edd in Ha S-form. 

5 

The eftect of the compounds of the fonnula {I) on coronary trfood flow and urinary exonsflon of sodium In 
anaestheCsed dogs can be measured as followa : 

Dogs are anaesthetised and catheters Inserted Into bloodvessels forthe measurment of blood pressure, 
10 heart rate and coronary blood flow. Urine Is colleclBd firom catheters Inserted Into both ureters and the concen- 
tration of sodium determined. The animals receive a continuous Intravenous Infusion of 0.9% sodhim chloiid 
In water at a rata of 1 0 nd/kg/h. The effect of the test compound Is assessed by observing the changes In coro- 
nary blood flow and changes In urinary excretion of aodhim following Intravenous administration of the test com- 
pound. 

IS 

The antihypertensive activity of the compounds can be measured by the following techniques : 

The antihypertensive actMty of the test compound admbitetered by intravenous Injection Is determined by 
measuring the fell In the blood prsssure of renally hypertensNe conscious dogs. In addition, the compounds 
30 can also be admlnlstBrsd orally to spontaneously hypertensive rata. 

The natrhirettc acthrfty of the compounds can be assessed In conscious dogs as followa : 

Dogs are toted for 24 hours before the experiment Urine is collected from the dogs over three 30 minute 
2S time periods to determine the baseline excretion rate of sodium. A dose of 3 mEq/kg sodium cMortde (as a 09% 
solution In water) la admlnlsterBd orally and further urine samples ars collected for 3 hours. The recovery of 
the oral sodium load finom ths urine Is calculated as tha total recovery In 3 hours minus the baseline sodium 
excretion. A compound Is deemed to have natriuretic acUvlty If fts prior admlnbtraUon, for example by Intraven- 
ous Inlectlon, causes a significant Incrsaae In urinary sodium excretion over the 3 hour test perfcxL 

30 

The following Examples, in which all temperatures are In Klustrate the Invention : 
EXAMPLE 1 

35 2-g-<^S>-4--Amfn»4Hnethoxycarfaonylbutanamldo) 

ettK)(xymethyll^2-ohiorophenyl)^thoxycart)ony^6^ ^hydropyridlne 



40 



45 



50 




A edutlon of 2-C2H'<SH-bera^oxycart)onylamlno-4-niethoxycarbonylbuta 
ohloropher^yl)-3^thoxyca^onyl-6Hmethaxycarbo^ (0^ g) In 10% aqueous 
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ethanol (22inO was etinred fbr2houf8 under an atmosphere of hydrogen [103^4 kPa (15 p^L)] at room tern- 
paiBtairefri the presence of 5% paDadhim on carfxm (00 rng). The mixture was ffltered and evafm and the 
roafdue purified by chromatography on sOIca using dfchforomethane plus 0 -f 4% methanol as the eluanL 
ApproprtolB fractions were, combined and evaporated to leave the title compound (Ol38 g) as an dL 
N^. QOOmHz, CDOJ : S « 1.20 (3H. 1 3-CO>C>feCHa) : 1.8-2-6 (4H. m, 2 x Chfa) OH. a, 6-cm : ZA^JA 
(10H. m. 2x Ofc, 3-CO^, ; 4,1 (2H. m, 3-C0,CtbCHa) ; 4-8 (2H, m. 2-CH^-CM ; 6.4 (1H, a, 

4-H); 7.0-7.6 {4H,m.Aitj). 
Mass spectra mfe(M't-H)*°5S2. 

EXAMPt^2 

2<2-<-(SM-Anfilno-4«cart>oxybutanarnMo) 
ethQxynri9thyn-4-(2<ihlorophenyl)-3^Qxycarbonyl-5-methaxycart^ 




H 



A solution of 2-{2^-(S}^44>enzylaxycarbonylamfno-4-caitoKybutanai^ 
nyl>^-eth03^<arbonyl-54nethaxycartx)r^^ (0l97 g) In 10% aqueous ethanol (22 

was stfrred for 2 hours under an atmosphere of tiydrogen [1 03^ kPa (15 puS-L}] at room tamperatura In the 
presence of 5% palladium on cart)on (07 mg). The mixture wao filtared and evaporated to leave the title com- 
pound as an amorphous solid. (0.7 g). 

Analy8ts% ; 

Found : C. 64.01 ; H. 6.16 ; N,7.56 ; 

CuKsCINsQs • H2Q requires : 54.07 ; H. 5.87 ; N. 7.62. 
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EXAMPLES 



242'<-<8>4'^Amlno-4-ethQxycarbonylbutanai^ 

athQxymethyn^2-chlorophenylVS^^ ^4-dIhydrDpyrldIne 

8 




A mixlure of 242^^SK4)eiizyloo(ycarbon^amIno^ 

25 nyO-S-emoxyHwbonyl-^ethcxxyc^^ /Mlhydropyridlna (1.0 g), afhanol (0^ g% N,N'-<ficyo- 

tohexyfcarbodltmlde fDCCXT) (0^ g) and 4-dIm8thylafntnopyrtdlne (50 mg) waa atfaiad In dichloromathana 
(10 ml) at room temparature for 18 hours. Tha rasidtlng N,N'-dlGydohexyltiraa waa than lamovad by fDtratlon 
and ttia fntrata avaporatad. Tha residua waa purtfiad by chromatography on aDIca using dlcMcramathana plus 
0-^2% mathanol aa tha aluant Approprlata fractions were combined and evaporated to gVe 2-I2-(<KSH-ben- 

so zyloixyearbonylam1no-4-ethoxyearborY^butanamldo) atho)^methylh4-(2-ch)orDphenyl-3-ethQxyc^^ 
methoxycart>oriyl-6-fnethyl-1 /4-dIhydropyrldlne (0.85 g) as an essentially purp oB. 

The above ofl In 10% aqueous ethand (22 ml) containing 5% Pd on C(b.085 g) waa hydrogenated and 
purfflad aa dascifbed in Example 1 above to give the tifle compound (0.55 g) as an ol 
Njmx. (300 mHz, CDCU : 5 - 1^ 

55 2.4(3H,a,6«y;3.4^8(7Kin,2xat,5«)^Cty;4.1(2^^ 
4.7 (2K nv l-Oifi) : SA (IK «. 4-H) : 7.0-7.6 (4H. m. ArH) . 
Mass spectra ;mre(M'fr HI* ■ 568. 
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exampLe4 

242-(-<S>4^lno-4<aibarnoylbutanarntdo) 
ethaxyfnethyn^2^orophenyl>-3^thQ?^^ 




2 



H 



Carbonyldlfanldazole (0.36 g) was added to an loe cold solulkm or2-I2-<-(SH*benzylQxycarbonylamlno-4- 
carboKy-butanamkto}ethoxyinat^^ ^ 
ffiydropyrldlne (1.0 g).In tetrahydrofiiran (20 rd). After aflowlng the feaction mbdure to reach room temperature, 
the mbdure was birred for 2 houra and then treated with gaseous ammonia for i how. The mixture was then 
evaporated and the residue partfttoned between 10% aqueous sodium carbonate solution and ethyl acetate. 
The aqueous layerwas extracted with two ftirther portions of ethyl acetate. The organic extracte were combined, 
washed with brine, dried over magnesium sulphate and evaporated. The residue was purified by 
chromatography on slice, eluting with dichloromethane plus 0-> 5% methanol. Appropriate fractions were com- 
bined and evaporated to gKre 2-{;2KKS)-4-benzylQxycarbonylam!no^4-carfoamQyibutenaniU 
(2-chloropher^>^thoxycarboriyl-i^ethog(ycarbonyl^^ (a84 (0 w an essentially 

pureoD. 

The above ol In 1 0% aqueoue ethand C22 mQ containing 5% Pd on C (0.085 g) was hydrogenated as dee- 
crfi>ed In Example 1. Purification was by chromatography on ellfca using dichloramethane oonteining 1% 
ammonte and 2 10% methand as the eiuant The tttie compound (0.52 g) was obtained as an oH. 
rjUix (300 mHz. CDCU : 6 « 1.2(3H. t; 3^ 
(7H. ni, 2x CH;i. 6«},gy ; 4.1 (2H. m. 3-CQ^ 
8, NH) ; 6.8 (1 H, br 8. NH) ; 7.0-7.5 (4K m. ArH) . 
Mass BpBtitTB : m^e (M + H)^ » 637. 
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EXAMPLES 



242-(-^H-Am!no^4-frpentoxycm1>onylbutanOT^ 

ethoxymethylM^-^hlorophenylVS^thoxycarbon thyH/^-dlhydropyrldlne 



' CVLJOOBLJC 



HBCOoStt 



ROOCCU^CR^CBCOO (CB2) 




KBCOO 



A mfxture of 2-<2-«mtru)ethoxymethyl)^2-chlarophen^ 
1^4-dIhydiopyrkfino famlodlpbie'O (3^ g), (SH-(t-butO)vcaibonylaminDH^^ add 
(3^6 d). 1-(3-dimet»vtamtrH>propyl)-3^ hydrochloride (Z03 l-hydraxybenzotriazole (1w43 

g) and friethylamfna (1.07 g) was birred bi dlchlormethane (60 ml) at room temperehnfor 18 houn. After 
evaporation the residue was partitioned twtween ethyl acetate and saturated aqueous sodium bioartranata soK 
utioa The aqueous layer was aximctad with three further porflons of ethyl acetate. The organio extracts were 
combined, washed with brine, dried over magnesium sulphate and evaporated. The residue was purified by 
chromatography on sDIca eluUng wtth di^oromethane containing gradually Increasing amounts (0 2%) of 
methanol. Appropriata tactions were combined and evaporated to give 2-I2-(-(SH-t-buta)^ctfbonylamino4- 
rnpentoxycartionylbutanamldo) athQKymelhyQ-4-(2-chlorophenyl)-3-etho)^cart)(^^ 
mett|yl-1,4-dIhydropyrtdlne (4.7 g) as an essentiany pure oB. 




COOC2H3 



NHCOO^Bu 




H 



EP 0290 211 B1 



10 



The on from part (a) above (2.3 g) in dichloramelhane (TS mL) waa treated at lOom tempefature with 
gaseous hydrogen chlortd far 2 houre. Aflar aIr4nduoed lemoval of exceaa hyidtagen chloride, the mbdure 
w» evaporated and the residue partition dbehv en ethyl acetate and aaturated aqueous aodliimblcartwnala 
solution. The oiganio layer waa washed with brine, dried over magnesium sulphate and evaporated. The rest- 
due waspurifled by chromatography on sDica using dlcWoromethane containing 0-»4% 
Appropriate fractions were combined and evaporated to give the tlBe compound (0.6 g) as an oO. 
Njni (300 mHz, CDO,): S-O.g (3H. t. — ©(CHaJiCfW; 1.2 (3H. t, S-COrfJItCHJ- 13 (4H m 

:4.1 (4K m.-CQ,caAHfc 3-CO^CHO : 4.7 (2H m.2.ajaO) ; 5.4 (1H. s. 445 : LOj^m. 
Mass spedra : m^a (M » Hy* « 608. 



EXAMPLES 



15 



2-C-(*{S)-4 nAmrno^efgyloxycaffaonylbutanamfdo) 
ethaxymethyfW2-chlorophenvl>-3^thoxyc^ 



20 



25 



30 



OOOC^H. 
^^2 5 




NBOOoSu 



HOOCCH^CB^CiiCOOCajPh 



2™2^ 



V 



NHCOO 



^OCB^CB^MHOOQH^CH^CaCOOCB^Pll 




BCl 



^OCB^CB^NHOOCBjCBOOOCH^Ph 



85 



The me compound (0.20 g) waa prepared ae an oO by the leactton of amlodlplna (1.1 g), (SM^n- 
j^tovMrbcHv^^^ add (1 J) g) (commeicial(y available). 1.(^dtoiethylamlnop. 

»Dpyl>»elhylcari»nlimlde hydrochloride (0.67 g), Irhydraxybenzotriazde (0^0 g) and trfethylamina (0.30 g) 
^S^l P«rt (a) of Example 6 IbRowed by treatment of the resulting Intermediate in 

oicMoromathane with gaseous hydrogen chloride according to the method of pert (b) 
^^I!?**^ CDOJ : « o 1 .2 (3H. t. 3^CH^ : 1.6-2.6 (4H. m. 2 x CtW ; 2^ (3H. a. 6-CH.) ; 3.«.8 

Mass spectra m/ie (M + H)* B62a. 
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The foUowIng Preparafions, In which all temperatures ere In fliustrate the preparation of certain of the 
starting matertals used In the prevknm Examples : 

Preparation 1 

242-<-<SH-Benzylaxycartx)nylamlno"4Hff!ethoKycart)onylliute^ 

ethoxymethyn-4-<2^orophenyl>3^tho>cycartxmyl-^-metho^^ ,4^hy(lropyrldlne 




H 



A mixture of 2{2-«ndnoethaxymemylH-(2-chtorophenyl-3-eth 
l^lhydropyifdine (1.91 g), Camlodlplne"). C3H-t)eiEzyloxycari!)onylam!no-4HnethGKycai^^ add 
(1.28 g) [see aHJ. Nelkens and J. R Nhmrd. Rea Trav. Chlm. Pays Bas, 199, 83. 1964], 1-(3^methylam(- 
nopropyl)-d-ethyloart)OdlImIde hydroohlortde (0.83 g), l-hydraxybenzotrlazole (0.59 g) and triettvylamlne (044 
g) In dichloromethane (25 ml) were reacted together as described In Example 6 part (a) to give the title com- 
pound (2.0 g) as an essentially pure solid foam which was used directly In Example 1 and Preparation 2 without 
ftirther purification. 
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Prftpaiaflon2 

2^2^<-<SH^r^ZylQxyca^t>onylam^^o^4-ca^b^^ 
ethQ)cymethylM^2-chlorDphenyl)-3-et^ 




B 



1 M Aqueous spcRum hydroxide (8.75 ml) was added to a eolution of the pioduct of Preparation 1 above 
(2J)g) in dioxan (18 fnQ.Aftar2houre at room temperature residue par- 

titioned t)etween ethyl acetate and 1 M hydrochloric add. The organic layer was separated, dried over mao- 
nesium sulphate and evaporated. The residue was purffled by odumn chromatography uskig dichloromethane 
oontabiiog ammonia (1%) and faicreaalng amounts of methanol (10 ^ 1 5%) as the eluant Appropriate fractions 
ware combined and evaporated to give the title compound (0.97 g) as a foam which was used directly In Exam- 
ples 2, 3 and 4 without further purification. 

Preparation 3 

(SH4-ButDxycarbonylamlno4-pentoxycafbonylbutanolo add 

NHCOO^Bu MBCOoSu 

i I 

FhCR2OCOCH2CH2CHC00H + n-pentanol^ PhCR.OCOCH.CH.CHCOOCCH,) .CH, 



jHj/Pd/C 

NBCOoHu 
I 

HOOCCBjCRjCHGOO (CR2) ^CR^ 

Amlxtureof (S)-benzyl4-M>utoxycailxmylarnIno-4-^^ N.N'- 
dicydohexyicarbodlimide (3.^ g), 4-dImethiamInopyridIne (150 mg) and n-pentanol {hjl g)'waa sttrrad tn 
dichloromethane (30 ml) for 18 hours. The resulting N,N'-4fl(^ohexylurea was removed fUlratlon and the 
fDtrate evaporated. The residue waa diss Ived in hexane, fStered and the fOtrate evaporated to ghra (S}-b6niyl 
4-t4)u1o)^carfoonylamIno-4-pent03^carfo nylbutanoate (8 g) as an essentially pure 0. 
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This ol (4.1 g) In 10% aqueous etfwnol (90 ml) containing 5% Pd on C (0.41 g) was hydrogenatod as des- 
cribed In Exampla 1 above to give the title compound (3.38 g) as an essenflally pure oH which w6s used dIrecOy 
In Example 6. 

5 

Claims 

Claims for the following Contracting States : AT, BE, CH, DE, PR« GB. IT, U, LU, NL, SE 

10 1. A confound of the fommla : 



15 



20 




H 



orapham»oeutfcally acceptable salt thereof. Wherein W b—Ol^or—NHi In which R^to H, C,-Cea!kyl, phenyl 
25 or benzyl, the phenyl and benzyl groups being optlonaHy subsBtuted on the aromaflc ring by one or hvo sub- 
atttuenta each selected from CrC* alkyl. C1-C4 encoxy and halo. 

2. A compound aa claimed In dabn 1 wherein R? la H. CrC, alkyl, unsubstRuted phenyl or uneubsffiuted 
benzyl. 

3. A compound ae dabned In dabn 2 wherein Ri Is —OH. 

30 4. A phamiaceutlcal composition comprising a compound of the formula (I) as dabned In any one ctf the 
preoeding dalms, or a phannaoeutlcaay acceptable salt thereof, and a phammceutlcally acceptable dBuent or 
canrler. 

6. A compound of the fonnula (I) as dalmed In any one of dabns 1 to 3, or a phamwceutlcany acceptable 
ealt thereof, for use as a medicament 

35 8. The use of a compound of the fbnmula (I) as dalmed In any one of dalms 1 to 3, or of a pharmaceutlcally 
acceptable salt thereof, iar use In the manufbdure of a medicament for tmatfoig hypertension, angina, ranal 
Impairment or acute renal liaBure. 

7. A compound of the formula : 




wherein R Is an amlno-protBcUng group, and R< Is aa deflnsd In any one of dalms 1 to 3. 

8. A compound ae dalmed In daim 7, wherein R Is benzyloxyrartxHiyI or t-butoxycarbonyL 

9. A process ftar preparing a compound of the formula (I) as dalmed In any me of dalms 1 to 3, era phar- 
os maceutlcally acceptabl^'ealt thereof, characterised by removing th anrUno-prDtectlng group R firam a com- 
pound of the fonmula as dalmed In dalm 7. 

ia A process aa dalmed In datm 9, wherein the amInoiirDtecting group is either (a) benzytoxycarbonyl. 
whid! la removed by catalytic hydrogenatbn or (b) t-butoxycarbonyt, which is removed by treatment with an 
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add. 

Claims for tha following C ntra ting Stata : GR 
1 . A process for preparing a compound of the formula : 




oraphannacautlcany acceptable satt thereof, wherein W Is— OR^or— NHzh whlchRa|8H,CrCeaIkyl, phenyl 
or benzyl, the phenyl and benzyl groups being optionaUy substttutad on the aromatic ring by one or two aub- 
atituents each selected from CrC4 alkyl. C1-C4 alkoxy and halo, characterised by removing the andno-protec^ 
big group Rfirom a compound of the formula : 




wherein R Is an amtno-protecting group and Ri is as defined fbr fbmwla (0 ; said process being followed by, 
optlonany, conversion <a the product of the formula (I) into a phannaoeutically acceptable salL 

2. A proossa according to dalm 1. characterised in that Ri is^H. 

3. A process according to dalm 1 or 2, characterised In that R is benzyloxycartionyl or t-butQxycart>oriyL 

4. A process according (0 datm 3, characterised in that the benzyloxycarfooi^ group to 
hydrogenation, and the ttatoxycarbonyl group by treatment with an add. 

5. A process as dafned in dalm 4, charsctarised In that the acid Is gaseous hydrogen chloride. 

6. A compound of the tbrmula : 




wherein R is an amlno-protectlng group and R^ is as defined in dabn 1. 

7. A compound as dalmed In dabn 6 wherein Ri to— OH. 

8. A compound as dabned fai dabn 6 or 7 vvhereln R to benzyloivcarbonyl or l-butoxycarbonyl. 
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Claims for Uio foil wing Contracting State : ES 
1. A pfooesa for preparing a compound of the formula : 




or a phanmaoauficany acceptable salt thereof, wherein Ri ia^OF^ or— ^Hz in whbh la H, Ct-Ca alkyl, phenyl 
or benzyl, the phenyl and benzyl groupa being optionally aubatHuted on the aromatic ring by one or two aub- 
atftuentB each adeoted fnm C1-C4 aOcyl, C1-C4 aUcoxy and halo, characterised by removing the aminoiwotecl- 
20 big group R finom a confound of the fonnula : 



25 



90 




E 



wherein R la an an^o-protacUng group and R^ Is as defined fbr fonnula (1) ; said proceaa twing followed by, 
55 optlonany, oonveriton of the product of the fbnnula(0 Into a phannaoeutlcally acceptable edt 

2. A preoeaa according to dalm 1. characterised In that Ri la ---OH. 

3. A proceaa according to dafrn 1 or 2, characterised In that R is benzyloxycartionyl or t-butoxycartxuiyl. 

4. A prooesa according to dalm 3, characterised In that the benzyloxycart>ony! group la removed by catalytb 
hydrogenatlon, and the t-butoMycarbonyl group by treatment with an add. 

40 5. A proceaa aa daCnad In dalm 4, characterised In that the add Is gaseoua hydrogen chloride. 



Patantanaprflcha 

48 Patentanaprflcha fOr fdlgonda Vartragaataatan : AT. BE. CH. DE, PR. GB. IT. U. LU. NL. 8E 

1. Verbtndung der Fennel : 



55 
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(I) 



COOC H- 

CHjOCHjCB^NHCOCHjCHjCHCOR^ 



Oder ein phanmazeuttsch annehmbares Salz davon, worfn —OR* Oder— WHa fat worin H, alne C-C«- 
Aflcyl-. Phenyl- oder Benzylgiuppe tot. wobei die Phenyl- und Benzytgni ppen gegebenenfalto am aromatischen 
Ring mtt einem oder zwel Substituenten substitulert sind. die JeweDa ausgewShlt elnd aua einer C|.CriAlkyl- 
Onippe. Ci-GrAlkaxyonjppe und Halooea -v 

2. Verblndung nach Anspmch 1. worln H. eIne Ci-CnAIkylgruppe. tmaubatitulerta Phenylgnippe oder 
unaubsSlutorta Benzylgnjppe fat 

3. Verblndung nach Anspmch 2. worln W —OH fat 

4. Phanrozeutfache Zusammensetzung, enthaltend eine Verblndung der Formel (0 wie In elnem der vor- 
hergehenden AneprQche oderein pharmazeufisch annehmbares Salz davon und ein phannazeutfach annehm- 
barea VerdOnnungamlttel oder Trfigennlttel. 

6. Verblndung der Formd (I) nach elnem der AnsprQche 1 bb 3 Oder ein pharmazeutfach annehmbares 
Salz davon zur Venvendung ate Arzneimittel. 

e- Vew«ndungeInerVerbindungderFomieia)nachelnemderAnsprOc^ 
m^!!?'^'',^'^ " Vewirendung zur Herstenung eines Aizneimlttels zur Behandlung von 
Quthochdruck. Angina. Nierenschfiden oder akutem Nierenversagen. 

7. Verblndung der Forme! : 



(A) 

CI 

"a^N^^'^S^ COOC H 

" ^ KHR 



CH 




3 N CHjOCHjCHjNHCOCHjCBjCHCXm* 
H 



worin R alne Aminoschulzgruppe fat und R« wto In elnem der Anspiik^ 

8. Verblndung nach Anapruch 7. worln R eine Benzyloxycarbonyl- odor t-Butao^carbor^gruppo fat 
»-VerfehrenzurHeretBaungeInerVerblndungderFdnnel(Onacheln^ 
phamuMut^ annahmbaien Seizes davon. dadurefa gekennselohnet daft die Amhoschutzgruppe R von 
ainer Verblndung der Fonnd (4) gemfift Anapruch 7 entfemt wW. 

J ^y^^l^^,^^ Anapruch 0. worin die Aminoschutzgnippe entweder (a) eine Benzylaxycarbonytgruppe 
fat <fl»durch katalytfache Hydrierung entfemt wird oder (b) eine Mutoxycarbonylgnippe fat die durch Behand- 
nina mft einer Sfiure antfSimt wM 



lung mft einer S&ire entfemt wM. 
PatentanspQche fOrfolgenden Vertragastaat OR 

1. Verfehren zur Heratellung einer Verblndung der Fonnel : 
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K 



Oder elnes pharmazeuttach annahrribaien Salzes davon. worin — OF^ oder— NH; W, wobei R» H, eine Cr 
CrAIM-. Phenyl- odar Benzylgnippa Ist wobel die Phenyl- und Benzylgiuppen gegebenenfaDa am aromatl- 
echan Ring mit einem Oder zwel Substituanten aubrfftulert aind, die jeweOa auagewfihlt aind aua einer 
d-Cc^kyl^uppe. CrCrAIkaxyomppe und Halogen, dadurch gakannzalchnat, daa die Amlnoachutzgruppe 
R von ainer Veifolndung der Forme! : 




H 



enlfeml wW, worin R eino AmlnoachutEgiuppe fat und R^ wia fOr Fonnel (1) d^flnlert ist; wobal aich an das 
Veifahren gegebananfaila die Umwandlung dea Produktea der Fomiel (0 In ein phanmazeutiach annelvnbarBs 
Salzanachlle&t 

Z Verfahren nach Anapruch 1 . dadurch gekennxelchnet, daft R^ --OH Ist 

a, Verfahren nach Anapruch 1 oder 2. dadurch gakannzalchnat, daa R elne Benzykxxycarboriy*- oder t- 
Butoxycarfooriylgruppo IsL 

4. Verfahren nach Anapruch 3, dadurch gekennzalchnet. daft die Benzyloxycartonylgruppe durch kata- 
iytische Hydrterung entfemt wird und die t-Butoxycarbonylgnippe durch Behandlung mit eIner S&n entfemt 
wird. 

5. Verfahren nach Anapruch 4, dadurch gakannzalchnat, daa die Sfiure gasfSrmfger CMorwaaserstofr 

bt 

6. Verfolndung der Formal : 




B 



worin R elne Amlnoachutzgruppe und R^ wie In Anspnich 1 deflniert Ist 

7. Vert>lndung nach Anapnich 6. worln Ri*--OH Ist 

8. VerbIndung nach An8pnidi6oder7. worin Relne Benzyloxycarbonyl-odertrButDxycarbonyl^ppe Ist 
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Pat ntansprOch fOr folgenden Vertrags taat : ES 
1. Ver&hren zur HereteOung einer Verfalndung der Fonmef : 




Oder ehes pharmazautisch annehmbaren Salzaa cfavon. worin Ri —OR* odar— tOHa Ist worin H, ebia Ci- 
CrAIkyK Phanyf- oder Banzylgiuppe Ist. wobei dla Phanyl- und Banzytgnippan gagabenenfalla am aromatl- 
abhan Ring nA ainem odar zwal Subatftuentan aubstttulert aM, dia JeweOa ausgewfihlt aind atia akier 
30 Cf-C^iAlkylgnjppa. Ci-CrADcaxygnippe und Halogan, dadurch gakanmalchnat daa dla Amlnoschutzgruppa 
R von abler Verblndung der Formal : 



25 



30 




H 



35 entfenit wird, worin R aina Anti noadHitzgruppa und R^ wle fOr Foimal (Q daflnlert lat ; wobel aich an das Ver- 
fahren gegabananfella dla Umwandlung daa Produktaa der F6nnel (I) In ain phannazeutiach annahmbares Satz 
anachUa&t 

2. Verfahren naeh Anspructi 1, daduich gakannzalehnat daa R^ —OH isL 

3. Verfahren nach Anapruch 1 oder 2, dadureh gekonnzalchiiat daa R aine Banzyksj^carbonyt- oder t- 
40 Butoxycarbonyfgnjppe ist 

4. Verfahren nach Anspmch 3» dadurch gakannzalohnat daa die Benzyfoxycaibonylgnippo dum^h kafa- 
lytischa Hydriening entfemt wM und daa die t-Butyloxycarbonylgnjppe duroh Behandlung mlt Bfture entfamt 
wfnL 

5. Verfahren nach Aapnich 4, dadurch gakannzalchnat daa die S&ire gasfOrnUger CMorwaaaeratofr IsL 

45 

Ravandleatlona 

Ravandleationa pour lea Etata contracianta aulvanta : AT, BE, CH, DE, FR, GB, IT, U, LU, NL, 

so BE 

1. Compost da formula : 
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10 



90 



35 



SO 



55 




(I) 



COOC.H- 

CHjOCH^CHjHHCOCHjCHjCHCOR* 



ou eel phannaceiitk|uement acceptable de oe oompoed, dane laquelle reprteente — OR^ ou — NH2 oO 
leprtoente H, un groupe alkyte en Ci-Ce. phAnyle ou benzyle, lee firoupes phdnyle et bera^ 6tant Aventue*- 
lement eubetitiide aur le noyau aiontatlque par un ou deux eubsUtuants dont chaoun eat chc^ panni les rad(- 
f 5 caux aOcyle en Ci-C4. aloaxy en CrC4 et halog6no. 

2« Conripoe6 aelon ta revendlcatlon 1, dans tequel raprfoente H, un groups alkyle en C^-Ce, ph6nyle 
non^bstttud ou benzyie non-eubatltud. 

3. Conipo86 eelon la ravendlcation 2, dane leque! repr6aentB— OhL 

4. CompoaRlon phanmaceutique oompranant un compoa6 de fonntile (1) eelon Tune quelconque dee reven- 
20 dicatfona prtoMentes, ou un eel ptomaceutiquement acceptable de oe compost, et un dDuant ou v6hlcule 

pharmaceutiquenient aoceptaUa 

5. Contpos6 de fMmule (0 aelon Tune quelconque das revendlcattons 1 d 3, ou ael phannaoeuflquemnt 
acceptable de ce oompos6, en vue de eon utilisation oomme mddtcament 

6. UtSIsatton dlin compost de formule (0 aelon Tune quelconque des revendlcatlone 1 ft 3, ou d'un sal 
25 phannaoeutiquement aoceptat)la de oe compost, pour la fabrication d'un medicament pour ie traltement de 

rhypertenslon, de rangtne de poltrine. de troubles rfinaux ou de d^falllance r6nale algud. 

7. Composd de fomuile : 




COOC.H. 

CH20CR2CB2NHCOCH2CB2CBCQR^ ' 



40 dans laquelle R est un groupe amlno-protedauret R^ eat tal qua dMil dans rkma quelocmque das revemfica- 
lionslfta. 

8. Compose eelon la ravendlcation 7, dans laquelle R est un groupe benzyloxycarbonyle ou fc-butaxycsr- 
t>onyle. 

9« Ppoo6d6 de prdparatton cTun oomposft de formule 0) aelon Tune quelconque des revendlcationa 1 & 3, 
45 ou tfun ael pharmaoeutiquement acceptable de ce compoe6, caractertee en ce qu*n conslste & erdever le 
groupe amfaw-protactaur R d'un compost de fonrnule aelon la revendlcation 7. 

1 0. Precede aelon la revendlcatlon 9, dans lequel le groupe amino-protecteur est soit (a) un groupe ben- 
zyloxycarbonyle qui est eibnlne par hydrog6nation catalytique, solt (b) un groupe t-but03^carbo^yle qui est dia- 
mine par un traltement & Padde. 



Revendlcationa pour TEtat eontraetant aulvant : GR 

1. Prooede de prfiparaUon d'un compose de fonmule : 
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B 



ou (fun 88( phannaceutiquement acceptable de ce compost, dans laqueOe W repr^aante-^R^ ou— MH2. 
oO reprftaenta H, un groupe alkyle en CrCe, phdnyle ou benzyle. lea groupea phdnyla et banzylo 6tant Aven- 
tueaament aub8titu6a aur la noyau anomatlqua par un ou deux aubstrtuanta dent chacun est choisi panml las 
radlcaux alkyle en CrC4. alcoxy en C,-C4 et halogdno, caract6ris6 en ce qiiH conslate k enlever le groupiB aml- 
no-proteoteur R d\in compoa6 de fomiule : 




dans laqueUe R est un groupe anyno-protacteur et Ri eat tel que ddtlnl ft propos de la fonmule (1) ; iedit proo6d6 
6tant auM. le caa 6ch6ant par la transformation du produit de formule (I) en un ael phanraoeutiquement accep- 
table. 

2. PR)c6d6 aalon la revendication 1. caract^rfsd en ce que Ri reprftaente— OK 

3. Pfoo6d6 aelon la revendicatfon 1 ou 2, caract6ria6 en ce que R eat un groupe benryloxycarbonyle ou 
Uutoxycarbonyla. 

4. Pioo6d6 aelon la ravendlcatlon 3, caractdrfsd en ce que le groupe benzylaxyoartxn^ eat AlimM par 
hydrog6nation catalytlque. et en ce qua le groupe l-butoxycarboriyle est ^MnA par traiteniant A radde. 

5. Proo6d6 aelon la revendication 4, caractfiriad en oe que radde eat la chlorure d'hydrogtae gazeux. 

6. Conr^>08d de fbrmie : 




dans laqualle R est un groupe amlno-protecteur et R^ est tel que d6finl dans la revendication 1. 

7. Compost aelon la revendication 6. dans lequal R} raprteenta--OH. 

8. Compost salon la raverxilcatlon 6 ou 7» dana lequal R est un groupe benzyloxycart>onyf e ou t-butoxy^ 
carbonyfa. 
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R«v«ndleatlons pour KEtat eontnietant sutvant : E8 
1. Pioc6dd da prdparation d'lm compost da fonnula : 



6 



10 -3"--rr ^ ""2«s 




— (I) 



NR. 



I* 



N CHjjOCH^CH^KHQOCHjCHjCBCOR^ 



ou d^ aal phatmaoautiquamant aocaptabia da ca oompos6, dana taquaDa Ri raprtoenta— OR? ou — NH2. 
00 R« reprftsarrta H, un groupa alkyla an CrCe, pMnyla ou banzyla. laa groupas phfoyla at barayla «tBftt6ve(>- 
luallament aubatftute aur la noyau aromaflqua par un ou doux aubstituanta dont diacun est cholsf parnd laa 
radlcaux ancyla an CrCc. fllooxy an CrC4 at haIog6no, caractdrls6 en ce qui oonslsta A enlever la groupa ami- 
no-|TOtacteur R d\in compost da fonnula : 



(A) 



CHjOCH^CH^NBCOCHjCHjCHOOR* 




dana faqualle R eat un groupe amlno-protedeur at Ri eat tal qua ddfini d propoa da la tbrmule {J) ; ledit procMA 
6tant aufvl. la eaa Mitent par to tranafbrmatlon du produit da formula (Q en un aal pharmacautiquement acoep- 
tatila. 

2. Pioo6d6 aalon la revendlcation 1. caFBcttfrb6 an ca que Ri repiteanta— OH. 

3. ProoM6 aalon la ravendlcation 1 ou 2. caractdrfsA an ca que R eat un groupa ban^oo^eartKMryla ou 
t-butoxycartxxiyla. 

4. Proc6d6 aalon la revendlcation 3, carect^rM an ca qua le groupe benzylcxyoarbonyla est «imln« par 
hydrogdnation oata^que, et en ca que le groupa t-butQ)vcaiboiQrle eat 6flnftln6 par traftement & radde. 

6, Proc«d6 aalon la revendlcation 4, carBCt6ri86 an ca que Tadde eat le chlonire dliydrogtoe gazeux. 
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